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(54)Title: METHOD AND APPARATUS FOR MANUFACTURING SEMI-SOLIDIFIED METAL 



(57) Abstract 

A melhod of and an apparatus for manufacturing a semi- 
solidified metal, wherein a predetermined quantity of a molten 
metal (12) is supplied to a heat insulating crucible (18) and then a 
metal (46) cooled lo a predetermined temperature not higher than a 
temperature of this molten metal (12), being immersed in the same 
molten metal (12) and rotated, so that the molten metal (12) is 
stirred as it is cooled with no directivity, to cause a generally 
homogeneous, effectively slurried scmi-solidified metal (20) to be 
obtained, the semi-solidified metal (20) being taken out from the 
heat insulating crucible (18), supplied to a molding machine (22) 
and subjected to a molding process, whereby a desired slurry can be 
manufactured efficiently and economically. 
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;i^*5O{^8 0a> 8 0 bCO^-^n}^[59 4 a . 9 4 b (CfK^T ^ i <h ^n^'n 
(75|*1{B'JS?S 1 2 4 a > 1 2 4 b T^/miB^Of^ 8 0 a , 8 0 b C7)?1S|gR 9 6 a . 9 6 
btc^^r^o 

m i i E iz^-t ^ o i,z . i o o a , i o o bcDf^fflTd. 

{S^^82a, 8 2 b;i^'S(.UCg'«rBir^:^[^](ZtgE/jL. I 0 4 \zm^^ tlX 

V^^^^[^8 0a< 8 0b«, T — ASR^-t 1 2 0 a . 1 2 0 b (Cl^Jf ^ n/i4^^ 
xmDta^tl^o 1 1 4ii^fiimm2 2cDX^ U-^AP 2 4(7)i:::^{-g2g 
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P-y K 1 1 8 a, 118 b /O^St/MCgiralT ^;^rS]ic^^{2:T^o 

T — AHPtt 1 2 0 a . 1 2 0 b tC^J^^nxt/^^^Of^S 0 a , 8 0b7;?^SlMC 

mn^n^o -sot^soa, sobF^i-fs. ^mm^MQ o^^—i^^izm:j^^n 

ct 0?§TLT7.^U-SXP 2 4{cm&^n^ (ElllF^M) o 

3 y h^(Dmm 8 47&^\ 110 iZ.^Ki}^Hi^nfJ:^^^mMd.}^L^ 1 1 0 (7) 

lEisf^fflTtitt^i^n^ :i cfc 0 > ?^mzm\^\±^mi.u^^±i^mzi^-A^-D 

0 fCct^i^^^JctmtJ^P^C. ^O{^80a. 8 0 b(Drj^«75^MgP^;t 1 1 2 

yJ]^^\zn^:it^^Xt^^^^^o9J]^m^<bn^o 

^(biZ. ^mm^-Di^S 0 a. 8 0 b<£:fii^T^O> □ 4^ -y h 9 2 ^^g;^5cT^ 

T — AgC1=^ 1 2 0 a , 120b7i^'. CO^OtSSOa. 8 0 b tC^n^'tl^-^ U 

X^^-:?t^8 0a. 8 0 b pJfigtCtll^LTt.i^o dcDfci^. ;^^U-^SA 

□ 2 4 co±;^-e^Dt^ 8 0 a . 8 0b ^s.^^izmf^'t ^yji^mz^m^ ^fc^-fx 
. ^mm^ms o^mt^x^o-i^xa 2 4izi:iL^m^^'DmmzmTmmT^ 
zit^^-ojmzr^^. 

^■^n^ztA^u<. mmumf^xm^'D\^8 0 a. 8 o b\H(Di^^mm&m9 
o±m^mwzmii^-t^aiyi^'^m^zu^, z.(Dtz^. ^o^isoa, sobi^ 
\z^'mm±m,9 o o:>in.'mmt)m'^vxm^^'mm^m9 o(Dm^mm.\z\t^'D^ 

nm^m.9 o \zmm^^'BL\i-r :z L^^mzm±-r ^ :i tt^x^ ^ iz^^oyji^-f)"^ 




wo 99/36209 PCT/JP99/00163 

14 

^(Dnm'^mi s on. ^mm^-D^^i 4 o a. i 4 o bt. ^wm^-Di^^ 

^142a. 142b ch. mlfS^ot^ 1 4 0 a > 1 4 0 b ^HgiHt"^ h 1 

4 4 mt^^•^]^l 4 0a, 140 bP^tC 1 iy 3 y b^(Dmm 146 i^lS^-T 

1 4 8 ch, SulB^Ot^ 1 4 0 a . 1 4 0 b rt<Z) mJlHiS?^ 1 4 6 
■r^<i:i:t){C}t}^-r^l»li 1 5 0 ii^MA^o 

^otSl4 0a, 1 4 0 bon/^HIJlCti. ^n-e'n^^7^j;T^S'SI5 1 5 2 a > 

1 5 2 bAmmmf^^n^o -Sot^S-^ l 4 2 a«. >r5^1 5 eTS^^MfiEf 

H 1 5 8 (cn^ig^n^ii: 1 6 0 LT^wyji^izmm^^ 

^-Dii^-^ 1 4 2 bJilSH® 1 6 1 izm^^tlXi^^^o ^OfS^-^ 1 4 

2 a, I 4 2 b/jmi^^zms^nrzmz. "to^p^m^zm^i 6 2^i—i:^^izmf$. 

^n^o ^-Di^^-^ 1 4 2 a. 1 4 2 bP^tCJi, ^n^nt-^ 1 6 4 a , 16 

4 h-/}m^^tixi^^ mi3Amm) « 

D7}<>:/ h 1 4 4 nji, mmm^ni 6 e^^^^m^nx:jQ<o . :i<Dmmmmi e & 

^mff^-t^iy^J >yi 6 8 a, 16 8 b 7i/^ biilST ^ □ K 1 7 0 a, 17 0b 
tCT-AgI5*^ 1 7 2 a, 1 7 2 b CO±j^gl5;5^'Ji^g$ tl^o T- AglJ** 1 7 2 a , 
1 7 2 b(DTi^{aiJ{C«. '5O{^14 0a, 1 4 0 b (D#J® {C^tt<in/c5l^agR l 

5 2 a, 1 5 2 b{C^^-r^^lh#K 1 7 4 a , 1 7 4 b ;i^"IStt b nx (.^ ^ o 

1 4 8 ^ K;i^ 1 7 6 ^{ffiA^-:^, mwm 1 5 0 hfcgf&^/hg 

T^t^^L^ 17 8 ^ii^T^^^o 1 7 8«. mwimm 1 8 0 ^^Lxm^^ 
flET^o, ^coigit)jit?§ 1 8 0^1, ^m-^ I 8 2\zmm^nx^w:^\^ (7Kw-yj 

. ^Ot^S-^ 1 4 2 a7i)^'^-^{^§-^ 1 4 2 b;i^6^rBlL/;#:^Tr, ^0(^140 
a, 1 4 0 b;i^'P^>y h 1 4 4tCffii^$taTC(D^Ot^§-& 1 4 2 a , 14 2b 
l^tCifA^n^o >"J >y 1 5 6 OJfgSijf^fflTt;. SotS^-^ i 4 2 a ;:)^* 

^ot^s^ 14 2 b{Hij{'^WLTS(/itcKS^n, ^ n 6 coraKc— (*:e^m^/jJc$ 

n^lH]g|5l 6 2t::^0(S 1 4 0 a, 1 4 0 b ^ tl-S ([2I13B#Hpj 



• 
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EI 1 3 ClC^f J; ^ 13. ^•:){^I40a. 1 4 0 b P'q tZ^g^f^l^ 1 4 

8 ^mfi^r^^ h;h 7 6 <&:n^LT 1 h^^tDigj-a i 4 6 7:)^'ii!^f^^n/!:^, 
El 1 3 Dic.T^-Tcfcotc. Mi^mi 5 OTi^^sssj^n-So ziomwrn 1 5 oth. m 
^taj^tc?^^$nTi^'5><^u^ 1 7 STi^igj-ai 4 6 4'ics^$nfct»i^T, iig» 

^^{3. mi 3 E{z^-rj:o{c, a:^.y h I 4 4^mf^-r^7—Am^i 7 2 a 

, 1 7 2 b7&^*^Ot^S-& 1 4 2 a, 1 4 2 bF*q(CitALT^O(J 1 4 0 a . 14 

0 b^ffi}#L^c^, 1 5 6 (Di'^mT^zmt^^-Z^l^S:-^ 1 4 2 a7:>^-^SJ[»j 
f^-r-s-:^. mitEn^^'y h 1 4 475^±:^{z^»jrs (l2]i3F#Hg) . nTfsyh 

14 4ti. -2)0(^14 0 a. 1 4 0 b ^HTr^COX ^ U — ixAP 2 4 {C^l/ts LTSB 
g-r^o ^LT, '>'J >iS^ 1 6 8 a . 16 8 b (TDf^fflTfCT — Ag|5;<yf 17 2a, 

1 7 2 b^miuzmm-t^yj^^izmwi-r^^inz^'o . -501^140 a, i4o 
b:fy^m^izmik:^i^izmmL-c ^mm^m 1 s 4 7:>^*mitsx^u-isAn 2 4{ij? 

f/eoT. ^3 CDllMiJ^^-CtS, 5^-iiJ§2^0tS 1 4 0 a , 1 4 0 b ^fsgfflT ^ 
T^j:^. ^ 1 ~m 3 (;)^J5iJ^.^-etl, i«^L^4 6, 1 1 0*3cfcr/l 7 STi^'RttJg 
, m 1 4 {C7K-r?^L^ 1 8 6 ti, 8 B t:i(DFiWii^l 8 ^(Dm^umm 

^ti^m.nw. 1 8 9 t^mx^-:^. m 1 5 (i^-r?^u^ 1 9 oti. 

19 2 i: c:<7)nigi^^ 1 9 2 19 2a (Cia«^n^ftbg{?t^ 1 9 4 ch^ii^ 

Ell ^9tm(Dm 4 (Dmmmmzgh^^mm^m(Dm}^y5m^mm-r ^fz 
miz%^mm^m7 o tm-(Dmn!!i^miz\im-(7^^mn^^i^LT. ^<Dmm 
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S}it^S2 0 0{i. mi^^ 2 0 2 ^{iA^o m 1 6*5J;U^IS11 7{C^KrJ:^{C 
, ^-Dii^-^a 2 a . 8 2 b(D±:^\zit. It^^ 2 0 2 ^tg/iJcf 
ai5W) 2 0 4 75^'[EllHg|5 2 0 6 tC^LT-t^ = <7 2 0 8 ^:r^L^onL 

n2 1 0 <^::J>LTRtjtE<^L^2 0 4 t—wm\z^^^^{zmm'^n^tt.%\z. 
n^^^ti^^^'-{^^m^mco2-D(Dmn^^^LTnK) , \3]^^2 0 6 tmrn^m 

^COcfc ^ {C^^/7)c^n^^4 (DUMiJ^^tC^^Mia^H 2 0 OT^i. m 1 8(C7F 
■Tck-Qt;, -SO{^8 0a. 8 0 bl^cDi^flS 4 ^CKDjgft 8 4 (TDfS^i^J; 0 tjfftl^ 
ia^SlCf^J^^nrc^^L^ 2 0 4 (C^ 0<^£flT5ii:tj(C. C(D?^U^2 0 4 ^[eI 
^$-&;^j:7!>^e>Hf)tE^-:){S8 0 a. 8 0 b (Dj^^lcfa^ T7K¥:^|nI{Cf(^##4^{3^ 
ftj^-a-Titi^LTI/^^c :i(DfzDb. ^O{^8 0a< 8 0 b F^Trjgf# 8 4 c7)?^ii]{C 

'£^w^^u<, z(D^mm^mQ o ^ji^mm2 2 (dt^^^j-^xu 2 4 izmt^m^ 
■r^zt^^'pjm^zrj:^. 

L^'hn1}mMmmo)nm^^^^^zu■oxmm(r^^'rDW}m(^\zm$^'-^mm±m^ 
o^^mr^:it^^'pjmizu^ti^om^m^^n^o ^^tc. <<^l^2 0 4(^ 
nmtmn&mmzm^^nmK) , mms 4 ^mutci^j^-r^cichT:;^'!?^^. 

^/c. 'if%L^2 0 4y)^TyjiZ{^^^-DXtk^^m^^LX^^ . :1(7)?^L^2 0 4 



wo 99/36209 



17 



PCT/JP99/00I63 



Z(Dm.Wm2 9 Oit. ^mSlKD^-DiiZ 9 2 a. 2 9 2 hf^(Dmm2 9 4 ^}^ 
^^^^^^^^-^(D^L^ Cif^^m^) 2 9 6 a. 2 9 6 b^il^^o L 
^296a, 296b Ji, [aJ^gB 2 9 8 a . 2 9 8 b LT-t ^ 5 ^ ^;^7 ^ 
■7 3 0 0 a, 3 0 0 b^^OLSiDnLnTtgtZgHB^n-i). ?^L.^2 9 6 a . 29 
6 bit. 2 0 4 chlsjtitc. mXi^, m'^Xy^>UXm{Z^r}^^,^:^tlX^ 

[El^g|52 9 8 a. 2 9 8 bTi^'i^L^ 2 9 6 a , 2 9 6 b ^^S^ig^jT^— P^, 
Cl(7)[£]^g|52 9 8 a. 2 9 8 b , 3 0 2 UTtfflB?^ L ^ 2 9 6 a , 

2 9 6 b i:-- (*:fi^t3#P$g?iHt?§;7Jc^n^i<h fete. ^o{£2 9 2 a. 2 9 2 b 

3 0 2 ti. ^]^^^Rt7Kw-^m^m(D 2 ■D(Dmm^m lti^-So 

^Ot^2 9 2 a> 2 9 2 bfi, S(/^{CS'«Lfct«i.^-e^?^#t(ClS^$nT43 0 

a, 2 9 2 b75^\ m^LUi.^6f-§m(D^-D{t^-^\zmm-^n^o t^c^o. ^^fijMc^ 

^'3»{^2 9 2 a. 2 9 2 b {C-ft^LX— f^^O^-^t^^^ffl LTfc=t l^o 

2 9 2 a . 2 9 2 b F^{3 1 -> 3 >y h 2 9 4 t:)^",^^?! ^ n/rit . ^iijgl^ 3 

0 2<&^LT?^L^ 2 9 6 a. 2 9 6 b T^mSe^OtJ 2 9 2 a , 2 9 2 b(D_b:^ 
tCgee^n^o ^t^-e. 0150152 9 S a> 2 9 8 b(Df^fflT(C?^L^ 2 9 6 a, 
2 9 6 b^^^mLfJi^^^T^i^-r^o 

tLX. /^L^2 9 6 a, 2 9 6 b tJ^^OIS 2 9 2 a . 2 9 2 b I^CDrg?^ 2 9 

|p]t3t£'«^l/j$n-2)o ZCDfcHb. ^L^ 2 9 6 a. 2 9 6 b(i. ^•:^t^2 9 2 a 

. 2 9 2 bf^(Dmm2 9 4^n}m-r^Lhh{z. mmmm2 9 4^mtz^-z>\^2 
9 2 a, 2 9 2 b<Dmmzra-oxm.w-r^, 
z(Dj^oiz. ms(Dmmmmxi-i. ?^L^2 9 6 a. 2 9 e b^^im^Ltji^^'h 

^OlS2 9 2 a. 2 9 2 b<Dm^yj^ i^WA^j^^) ^zra'oXmm.^W]-^ ^fzSb 
. dOSOl^ 2 9 2 a . 2 9 2 b!;^±i^iZt^rz^xmm2 9 4 ^mn^^'D^^:i}\Z 
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z.(Dmnm3 2 oti. ^^-tysico^ot^s 22 a, 322 bp^cDjg?i3 24^?^ 

353 2 8 lznLT±^2. -j^m^tsy'z' 3 3 0 LIX 0^ L pJflgfCEg^ tl-S. 
?^L^ 3 2 6(i. ttjsB?^L^ 2 0 4 <hIslt^{C, MA.(^> H^-^Xt^- > L^X^lZcfc D 

[HIISHI53 2 8 7;>^?^L^ 3 2 6 ^mlElgi^-r^— ::<73[E]^gI5 3 2 8 ti, ^») 
gi53 3 2 ^^LTHtilS/^L^ 3 2 6 <i:— <*6<3(I^I^S7£{3tg;^5<:$ tl^o TT^cCt?-^ 
« ^»jgI53 3 2 fi. i'^L^ 3 2 6 3 2 2 a . 3 2 2 b <D:^^;^fpI (^EP 

B-:^m \zf^'Dxm%^m-^^^^±'r^wi^^kL\^x(Dm^^^\^x\^^^. 

^Ol£3 2 2 a, 3 2 2 b«, L/rt*i^TR1fiJ^4^{ClS^$ nT^ 

^CO^^ii-®tC«, i-t,fi/N°>y=^^>3 3 4;:>^'^^$nTt.^-5o :iCD-5 0^^3 2 

2a, 3 2 2 b75^\ m^\^u^^^tmo:>^'D',^^-^\zw.m.-^t\^ . ua. "^mm 

(D^-D^^Z 2 2 a, 3 2 2 \i \Zi^m\^X—Wm(D^'D{^^mmi.X^^^^o 

iKD^o^zmm.^n^^&o^'^m.mmx^t. ^t-r, 'K\^^\z'^m-&nx^^^^-o 
{^3 2 2 a, 3 2 2 b(*]{c 1 -y i-5^{7)jgfi3 2 4 m^m-^nrz\k. ^mmm 

3 3 2 ^:;^LT?^L^3 2 6 i^^'SulB-SOlS 3 2 2 a. 3 2 2 b CD±;^{zSBM^ n 

'A^^X\ ?^L^ 3 2 6^i, [E]|Egl53 2 8 (Df^fflT(ClH]IEL/d:7:>^''B., i^»)g|5 3 3 

2 ^^LTTt^-r-Sc ::C0?^L^ 3 2 6 ^01^3 2 2 a, 3 2 2 b F*^ CDjgfa 

3 2 4 4'{3^i«$nActt{c, ;^t<jg[5 3 3 2 (Di'^mTiz±ryj\^iz^{^m.^m^no 

, Z.(Dt^isb. f^L^3 2 6(i, ^OtS3 2 2 a, 3 2 2 b [^<0|gf^ 3 2 4 
T-SxiKhtjfC. rniieigf^ 3 2 4 3 2 2 a , 3 2 2 b OJ^H;*:(C?a-o T 
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a, 3 2 2 b<;5S^:^f^ i^WB^ji^) izfa-o xmm^mr ^rztt. 

3 2 2 a, 3 2 2 bp^^mzt^fz-oxmm 3 2 4 ^mmfi^-Dm^Mzmw-T^ Z t 

«si^wr^mMcDi^iSia^m9 o ^n^z.t.t)^'^m.\zt^^m. mA^^zs^^ 

^4~^6C0||S£jg^T{i, ?^L^2 0 4 , 2 9 6 a, 2%&h^^XS 

z 2 Q-hm-^w^mzm'^^tix^^^f)^. z.n\zm'&-^n^^(nx'\t.fi^^. m7L\t 
, n^m%n'mzwi.^-^ntzniV^3 4 0 (I2I2i#h^j . ^m-hm-^m^mz 
is^$nfcJ^L^3 4 2 m2 2^m) . 9\-mi)mmKimnm^\zm'^-^titz.}% 

L^3 4 4 (EI2 3#B^J , :^J^;5^'7^:ft^t>t{Clg^$ nTt?^ 3 4 6 (0 2 4 
#Bg) , :51-J^/<?^'®IXD A:ftJ^t^m5^$n/t?^L^ 3 4 8 (1112 5 

BI2 :*:^0J(7)m7 W|IM!?^^lC^^^#}g@^M(7)|2!it^B4 0 0 (7)TO 

^^tlU^BJIHT^^o T^CiJ, 6 tC^t-^4(D^J£?^^{3i^^giit^S2 0 0 <h 

mm.^m.4 0 Otl, mWm4 O 2 ^<iA^o ^Ol^S-^S 2 a. 82 bCD±;^ 

(ctt. i««iti4 0 2 ^mfiz-r^m.^(D}%v^ a^nm:^) 406a~406d;:)^* 

IlI$£gR2 0 6f3*fLTiZ^5 •y^:7^:^7°^ 2 0 8 ^^O" LUX D^L «JngtCi^,f.g$n 
^. ?^L^4 0 6 a~4 0 6 d (i. j^f^ 8 4 <h LT^ffl ^ tl^ . 

i.mm<Dmmi^m.x'm-!^ts.^^^m. m^L^t. ii^^xT->ux^tCci;om^$ 

tlTli^o EI 2 6-IU2 8 tC^FTct ^{I.'^L^4 0 6 a~4 0 6 d±WC09\-m 

|g|2 8{c:7K-r<i:-5H, J''^ 4 0 6 a ~ 4 0 6 d ti, '^tl'^rKD^^mzW^ 
?L408a-408 d 7:?^'ff^/«$ nT43 0 . :i<D<^L^4 0 6 a~4 0 6 d Ti^'filc 
(D^;t*tt@^^^4 1 2 ^:n^LT-i*6<){Cl£l$Eg|5 2 0 6 tC^ plfigT^ 
ia^^^4 1 2ti. IS«$n/c?^U^4 0 6 a~4 0 6 d(Da:S7L4 0 8 a~4 
0 8 d tC-<*6*J{Cjfii$n-g>taDlltl (ISgPM) 4 14ch. ^(D*ai;il&4 1 4 (DT 
JSg|?lZiI^-r^:h>y hgpi=;t (O^S) 4 1 6 <5:> RfiaB}^L^4 06a~406d 
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^^mr^^mm4 1 5 t^m^^o ^cm4 i 4 co±ti^mt:fj-y^ 2 0 s^zm 
V v'rf(Dmm^ 4(Dmm-h^m\:-r^mz\^. 0^^152 0 e tci^^^n^^^L 

^4 0 6 a - 4 0 6 d CO^;:>^'tgM^tl^„ 1 ■> a h^^-^^i^fi 8 4 

(Dmmm'^'Pt ^mz\^. <^L^406a~406d^, mA.\(t. i^L^4 0 6 
a~4 0 6 c tcMiJMf^-:^, 1 ->3 -y h^(D-mmS 4 (DSMTi^tiJOf-SI^ICti 
, ?^L^4 0 6 a~4 0 6 d{;ip)f^^C0i*^L^ da^K-tt-T) ^liSTnt^J:l^o 

c:<7)=t^lC, :^ 7 <0Sli£j|^S8Tfi, ^-I^tSSOa. 8 0 bF^(Djg/l 8 4 ^Rff^ 
^C0(^U^4 0 6 a~4 0 6 d {' cfc 0 ^ <!: <t: {3, :i<D?^L^4 0 6 a~ 

4 0 6 d ^iHi$5gi52 0 6 ^i)ti.x-wm\zm^-^^-T:mmmm d. 4 ^mj^Lxi^ 

Z.<Drzisb. -SO{£8 0a. 8 0 b P^Tjg?! 8 4 (Z)?^infCfg'fp]147:>^'%^-t--5 d 
aa;(CSi;T?^b^4 0 e a~4 0 6 dCO^^iiiJ^-rS/intT-ct < « a-<?CD^7^j: 
HI 2 9«« 2^l^a^<7)m8(D||Mi^^{'^^¥i^@^«(75|Jiit^g4 9 0 COMBS 

m\znm—(Dmmn^^nLx. ^ (Dumu %^ m « #ib§ -r ^ , 
^(DW)^'^m.4 9 Qi\t. \ti¥^m.m.^mt^r:.m'^(r^^i%L'^ c/^^nsBW) 492a 

~4 9 2 d ^mX. CCD?^L^4 9 2 a'-4 9 2 d 4 9 4 iC^tLTil 

'y^'y'ymtiy'^4 9 6 ^^LlxO^I-L^^gtzSHg^n^o ?^L^492a-4 

9 2dti. ^ijAfi, iii-^;^7">u7>^(c=fc omi55t$nT*5 0 . •^^DiJffigi^T;?^-]^!^ 

gR4 9 8T— i*:{b^nT!/i^o dC0^1$gg|54 9 S\,ttiy°z^ 4 9 6 (Z^IJJgffiT-^ 
^, &?^L^4 9 2 a~4 9 2 d co^J^li. RttJ^t^iC^^^ i: i: t) tz. ^ 

n ^" n T :^ ( ci^] ^ o T f-fe ^ g2 ^ ^ L T I ^ ^ , 
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4 9 2 d*^'lE]$HL/c£75^"bT[^L'THiIIB^O{S8 0 a> 8 0 b\^(DmtZmm8 4^ 

CintZcklQ. m8(Dmmmm-Cit. 4:*:(Di^L^4 9 2 a~4 9 2 d/>^'. — f*: 
6^lC^Ol£8 0 a, 8 0 b^ommS 4 Lt^Ct!)^" ^) C (Digf^ 8 4 ^m.WT^ 

7tJ6, 4#{3mlt2j§m8 4 (75a»*^'^»-e^oTtj. RffMcD#ili@^^ 9 0 
6^ O ifl fC t# ^ C 1 7!?^ nj |g Tic <5 i: ^ e> t:?^ ^ -2) 0 

5 0 0 (DtJ^BJISlTcfe^o 

z:(o?^L^5 0 o«, RttgBs 0 2(Dnmiz^yj\^^zp}i^mm-t-Dmmi^xm 

i^CDU T^SiiS 0 4 a~ 5 0 4 i ^—i^^^zmfT^^^o iSoT. 119 (DUMiJ^fig 
TfS, i§m8 4 4^Ti^L^5 0 0;^>^'lH]lE$n^^<h(Icti:), ^t^cD U ygP 5 0 4 
a~5 0 4 i ^:i>LTmjlfi?§?#8 4 7:)^"fflj^;i^oRm{C<'^£fl*3.tmtJ^^n. ^7 

ck 8 (7) II 1^ t [5] <D $a ^ 7:>q# n -5 :i ch 13 T'cC ^ o 

Kii^S 5 1 0 (i, m^ft (1 i>3 «y h5^) cDlggi^^;!)^ "i/di^rt^l 5 12^ 
iSf#-r-5Klrll*tt-2>^ti 5 1 4 ch. ZlCO^OtS 5 1 4 |^(DHiIsB?§j'^ 5 1 2 ^rpTr^iS 

ig{c<^in-r'5>=i<;i/#:cDi^^i]gi5^^ 5 1 6c!i, miiEJ^sflgw 5 1 6 <Dp^m>\zmmm 
(Dmmmt^mm mmmm) ^ 22 t.^mx^. 

l^-^5 2 4±t3SB^$n§<h<i: ttz, rnlSe-SOt^S 1 4 O^J^IClJDSJiffl t - ^ 5 

Tfeo. ii:^s«c0L;T[E]is^nE{ct?iijjt$nTt/^^o #1^^ 5 2 4 cDjfi^icii, m 
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'/^nmm 5 2 0 mm s 1 2 ^m^iastci^^-r^/iJ6(D^ 1 5 1 

8^'/^mm^5 1 6 l^{C#^^§r^^ I'kiS^^P^S 3 Ot. mi^^^^m^ 1 6 CD 

mMw-c3o^m2mw^ms 3 2^mnimm^5 1 6;^{c«*srsm2^i§^i& 

5 3 Aii^m^^o mm 5 1 2«t;u^^'^a, ^<d-&^, 

A, ^rz.^t^co'^^m<Dmnii^mr'$)0 . mm^zsm2mi$^^m5 1 8 . 53 

2tiii^xi{^ii-&^-r$.^o 

> rniSem 1 Rt@ff 5 3 6 p^comiSS^ 1 5 1 8 ^^iSi-r^m 1 Jn^-^ (m 

immm 5 3 8 t. ^^fHimi^^ms i 8t(Dmi:n^.^m^'iT-z)Znzj:io. 
mn^mimw^ms i s ^?^inr^fc«6(7)^3S^it 5 4 oi> mjiE^if^^^M 
5 1 8 ^mtz'^nm^ 5 1 e (D^^^m-oxmrn-^-it^^ 1 timss 542 ch^M 

0. ::cD^A3S|gl]^;U4 4^^m 1 RrMtiS 3 6 P<\(D^ 1 J^^^^M 5 1 8 ^^{cgm 

^tix^^^o mii}umm5 3 8ii, ^ irtSWs 3 e ^^/nuLTSBg^n^o ^ 

Ti^H|5{n'J{C-^(75APffi'j(755^g[?5 4 2 a i i ^ (Z) tti □ ffli) (7) J.'/S g[5 

5 4 2 bTi^^'mJlBH 1 RrSIf 5 3 6 C0±;^ 7^^611 1 mi^^m 5 1 8 4^ 0r 5t (7) ^ 

iiLm^xmm-^nx^^^o mimm^s 4 2[t. m3 2{z^.rj^-oiz, I'^iiim^ 
5 1 6<D—^^mf^LxidO. jsa^s 4 2 amizm inB.yf^>y°5 4 ex^^saix^ 
nTi^^-s m 3 1 o 
m2mit^^^5 3 4i^. nsmm^ s 3 2y}m^^ri^m2^mm 5 4 8 ^ 

(Dig 2 8T@<f 5 4 8 (^(Dmll5?^£IlgB^;f 5 3 2 ^JP^^T^m 2 mn^.-m (m 2 ^jn.^gi? 

) 5 5 Oil, mt^iif!$si^^A 5 3 2 ^i!^m^^^ 5 1 6(Dp^^^m-^xmmtsit^^ 
2mmm 552 ch^{iA.^c 
m2i}um-)p5 5 o\t. §g2Rf@if 5 4 8 ^i^iH]LTSsis$nT*5 0 > m2mm 

^5 5 2\t. ^<DKnm<DmU5 5 2 a Ti^miie^ 2 RrStf 5 4 8 coT^miZ'^i^ 
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m2mi^^m5 3 2^{zm^(D{sLm^rmm^ri'T:^^^, m2mm^5 5 2\z\t 

, $^§55 5 2 a{|iJHifit^LTm2mfiS4^>y5 5 4 enT*5 0 . ^(Oi^± 

1 mm^5 4 2 izm-^^tixif^^mis i e (D~^^mf^Lx^^^ 2 

mi ii<i:zfm2mm^5 4 2 . 5 5 2otg-&gi55^-(iti. ^^Jtmsse^^ux 

5 8fi. ^oiS5 1 4^(7)mm5 1 2 cota^^^mr-So mims^iss 30^ 
mf$.'t^m 1 8f M4f 5 3 6 fcti. mi m^^m 5 1 s (Dum^mtii-r^m2 mm 

M (m2mtti^f^) 5 6 O^O^'SE^^n^-;^, ^2m§¥iS5 3 4<^m^T-2)^ 
2H'fSti5 4 8 (CH. Ig2r^^^^^5 3 2 C75ra;g^^ttl-r^^3 5ii||^ (^3-^ 

tti^is) 5 6 2Amm^n^. 
^(D^oizmf^^n^mi ocDnmmmizi^^^mmmms i o (Dmi'fiz^^^x 

5t-r. BIS 3 Aic^Tct^tz, mmm^tLx. ^>ja^^, t)u^-^a^^ ( 

AC2B) (D'mm5 1 2 75^\ ^^L?:i:(.^?$f^{*f$'JlpT6 5 0 COr^JS^CfSft^ tl 

0 > ^s^f^gi 5 6 4 ^mmmm 5 1 2 ^ i -> a h Af^. 2 0kg mi- 

fS^ttiLT^Ot^ 5 1 4 :i(D^OtS5 1 4{C{^t: — ^ 5 2 6 

m^nxaO, CKDt — :^5 2 6 ^^O" L T nusB^ O 5 1 4|^(^r§f;i5 1 2 cOfS 

Iil3 3 BtC^-rJ:e)(C, ^Dt^ 5 l 4 ^«)c^ LTV^^^I^-^ 5 2 4 ^' 

±#L, Hufe'5>-3{^5 1 4f^<Dmfa5 1 2^\zn:^m^ s 1 6 7:>^'gm$n^. C 

<7)?f^iflg|5W5 1 6(i. r^S;0<2 Omm(7)SUSS|/\°<yT$)0. j^iS?!)^" 7 0 0 m 

/fimmm 520 x^i, m 3 1 n^-rct tz. ^1 (i^i&^i^ 530 ^mf^ 

-r^^lBra-fiS 3 6(*]{C. mif^#:^M5 1 8 7!?^" 2 5 OrC^ft^tlT 1 0 0 
U h;UfcttRT@$n^<hi;=b{C. ^2{I^J^^i^5 3 4 ^m^T^m2Rt@^f 5 
4 8l^{3. m2mi^^m5 3 27^^-6 O Ot:H{*f^$nT4 0 U y h;U7t'ltRT@$ 
nxi^^. m 1 *5cttX|g 2 r^<*:^^i 5 1 8 . 5 3 2 COrSJ^fi. ^n-?^'nm2 *3.k 
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thf^^^zm-j^^xmzmm'^ 5 5 oAmm^n^:itizj:io . m2mi^^m 5 3 

^CT. ^ 1 mi^7}^>y 5 4 6;i^~§gilj$n, ^ 1 RrStf 5 3 6 (^(D^ 1 fS{*^ 
^5 1 8;!)^\ 2 0 U «y h ;i'/5^'(75»ftaT^ 1 MSSS 5 4 2 ^^r^ LTi^^m^ 5 1 
6 (DP^mzmX-^ tltzm. Z.<Dmi}&i^^m5 l 8;&^^g|^5 4 2 b;5^'^,Bfjf2|g 1 
BrMlf 5 3 ep^tCM^n^ (Els 3 C#HPJ o cntCctO, -SOt^S l 4|^<7)ig 
f«5 1 2 tbfe^Wf£ra<7)^ 1 5 1 8 75^'l^g^<&iSoTMS$n^<^^gl5 

5 1 6 ^^Li^^^n^o ^(75^. m<Slti^lltiS|5 2 2 <^mfi5c-r^=i<;Ug|5 5 

2 8;&^'ig®j^n. sots 5 1 4p^(Dmm5 i 2;:>^*Mi^$n'5o 
s-3[£5 1 4p^(Dmm5 1 2 1 <^m^ 5 5 stcjzo^tii^nT^feo 

m 3 1 *3=tt/"[gi 3 3 c#3pj o 

'Aiz. mimmt^>y'5 4 6(Dmm^^i¥±^n^ht.hiz. f^2mm7f->y'5 
5 4y}mm^n^. :L(Dtisb. ins 3 Dic^-r.fcc)ic, m2!rrstf 5 4 si^cd^ 

2?S#:^M 5 3 2;5^\ 2 0 U >v b )\^X^(DiMmr'm 2 5 5 2 ^r^TLT?^^ 

gU^^ 5 1 6 a)(^gli{'#^jii&$n^. CCT, ^2?^{*:^M 5 3 2 Igjl 5 1 2 

1 6(D^BS(CT;i^a -'^A^ISltlTl^q^^ffLTl/^Tt;. ;i COT 5 - O 
H^^S?§^LT5SlllCP;^^-rS:ici:7:>^~T^So ^ 2 > "7° 5 5 4 

(7)ig©]75^'f?ih$n?)<!:<i:t){C, #P?^ 5 2 4 TO^'Tf^^tlT^-DtS 5 1 4 Tl^^'i^^lH^ 

*t 5 1 6 /}^^nmr^c 

;iniCctO. sots 5 1 4 F^dti. flFfM^?:)^^'!!©^^ 5 6 6 7:?^'t#<ins:: cht3 

u^o ^om. m \ i^^zsm2mw-^m'^ is. 5 3 2(i, 'mmxxs'm2m.m 

■^^>-y°^ 4 6. 554 (Cct 0 2 0 ij v h;u/5^c^?jfL*T}^£|igf5W5 1 6 \zm^-^ 
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n^Tzisb. 5 1 Ap^<Dmm^ i 2t)^& ^ ox:i)^^ 5 7 ot:cD7>^ u-as 
TiHt *-r -5 c ch ^ wj^j fc i5fl±-r ^ :i i: ^ ^ o 
5 1 6 7i^'s^$n7tt*t^-e, c<7)i<^^gi5;f^ 5 1 Q <Dn^\zm'^(D}^m^m.\z%^^ 
. m^itj^^^ms 2 2;5^'igffi)$nTi^i^f^ 5 1 ziimw-^n^. z(Dtz^. mm 
i)^i.rz^mm^m. see ^'i^^^^L-h^-v^^. 

LT^^fc. mi ^J;D^'m2fA^^5 5 8. 5 6 0 ^iO-LTlgflS 1 24ocfctXm 1 

mw^m 5 1 8 <;5ra;S<&^ttiL, mt^w, i s 1 8 <Di^m.mm^n-ox^^ 

^M5 6 Q(Dummw-hm^f)^-o^m^znt:>n^Lt^\z. mm^ i 2o?^5njg 
iS^[6]±$-t±Tmite¥igia^M5 e e ^— ^(cifliiicsiitLtf^it.^ o^ij.^t^^'^ 

£j]g|5^/f 5 1 Q(D\^%Uzm^-^^m2m^^^k^ 3 4 ^i^tSltenT^^^o T/J:^t> 

, mm^ 1 2(Di^sn^c};0!-mJ4i<&tf -o/c^^^fiaB^/f 5 i 6<D^m\z\t. ^(Dmms 

. :i(Dmmmii^\^m-T:h^L. 'A^(Diy3-^hn\z^'D\t^ i ^^(D-mm^ 1 2 
^\nzT)v^-^hsmm^^-h^m\:\^T'mx\^. ^tm. ^c^r^ms 1 2<d?^^»m-- 
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^zRnLxmw.mt^wmi^^mm'r^:it:^^x^^. mpLi^t. ^o{S5i4g^^ 

5 1 6gf*^[EllH, *^t.^(i. 7K¥:^f^{C^a<jgffi{C^i!5/5KUTtj.i;l^, 



^±<D^z>iz. Tj^mMxit. mn^.^^^-Diip^izm^a-^tifcmm^m^^'^mm 
^ifrL-xr^m^tiuy^^^mi^^ri^rzis^. zo^-Di^t^xu. mmmm^m^^± 
w^izi^—:^^-Dm'miz7.^ u-'fbL, }^mizm\^\±^^ Lrj:^^F}im(D^-mm^m 

u<. mmm(DMm^mmzm±-r,^ :i Lfj^-^m^zf^^ o 

^fz. :^^mxit. ^'D\£\^(7)mm^JM^^}^&^m^i)t-Lxf^m^ti^tt'h 
13. :i(Dnimm^^mBE^^\^<Dmmzm-ox^mT^:it\zj;:K>. mm^nii^ 
m/jmw^ti^o :L(Drz^. w^m^^-D^tp^x^t. mm^mi^^±wmzi^i~t>^r:) 
mn^zx^ o—itL. 'i/%tiiizm!^i±^mLfj:i^^mmco^mm^m^^^ti^-D7ji}m 

$^>{c, :^^QMx\t. mm^^^ii\^(Dmm^mmm<7)i^mm^^ffLx}^ 
iii:h<^zsmn^n^rzbfy\ i!fiii\<7)m^ri^'^^m\zm±Lx±i^mzi^-yi^'Dm 
m\zx^^)—itLrzmm.(D^mm^m^mmt)^-:^'ic^m^\zmm-r^zt^^'^m\z 

^^\z^rz, :^%mx\-x. W\^.vk^'D\tsHomm^m^\znmnmf}mm.-^n 
^iit^\z. z.(D^^nm^(7^nmz-i%nmw-hm^^-^nrz-^mx\ mmmm^m 
iim^-^n^. ^KDtzisb. mm.^m(D'i^mz^\^\^iim^-t^:zhm^<. sfjia 
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mzm±L''c^wm\z^-f)^-Dmm\z?sz>^)-it\.fcmm(D^mm^m'S:%^z. 
t^^m'^\zm-\^-t^^iif}^v^m\zu^. 
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^ -5 :i <h ^ # '(t i: -r 5 ¥ ^ a Si it :^ ffio 

^ W -r ^ c t $r # ft 1- ^ # Hi a (7) SJit :^ o 

-r ^ la 4^ Pt< ^ 1- ^ X s t . 

^ ^ T S c ch ^ 4# <h T ¥ ^ @ ^ « (7) Si it ffi o 
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5. mj^mi7bm.4(Di^-rn^^ imizmm.(Dmj^yjmizioi.^T. mm^^^m^oy 

9\-m\t. 4m&m'mzm^-^n^tth\z. T:fj\z^A^^r^k^^M^^-r^^ 

7. m^mi ^rz'(t2mm(Dnmy5t^iz^i^x. mmr^mm^mmmmii^'D 

8. nn^mi^rzit2ti^commy3m\z^6^.^x. m^<7)mmif%mm:^mn^:i 

mmmm^^-o\^m(Dmmmm^m^m^i^mz-^mT t . 

10. mj^m9$Em<Dmm'^m.\zioi.^x, mE^^mm^<Dnmf)<Fiim^izm^ 
^n^tthiz. ryjizf^^^-DXikt^M^mr^:it^^mt-r^^mm^m 

m$Emn^.i±^rDi^f^(DmmmnA^m^m^umzniii\T ^if^mm^ t . 
^z^m^'ttxmmM^m^mi^r^mWimmii. 
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stjiBrr^-jifji ^■D\^[H(Dm t^mm^m^ m^ram ?^£f)-r s tc «^ i^s 3^ « 
mtmm(D^i!%mm^mmm^m'p'^--'^&d\zmwmm-r ^ ^ th\z. mm^ 

17. m>^mi 6mm<Dnmmm^zfii^T . mm§.^(D-/^muit. nmcomd 
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mmm^.\±^'D{^p^(Dmmmmi^m^pfx^um\z'^ts^-t^if^^m^t, 
mmnsmm^co^^mz. t^mm^mcDu&iiXTizm^^nrzif^^mi^^m^r 

^m^^n&^iz^m^'it^mmmmt. 

^li ^ ^ d <h ^^^m <i: T ^ ^Jl O^ig ^ Bo 

i^nmmmzm^t 1 m^m^t.. 
i^^^^^\^(D]\mMw^m^nnmm\zm^-t^'m2m^^^khi. 

2 3. I»5t^ri2 2IBi!ccDS3i^^gl3*ji.^r, rniSHSD^dSf^cT^rajg^^aiT^^S 
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^mm^n^m2?cr^mt. 
mmm 2 9^mm\^(DmmQmmi^^mm-r^m2 mm^t. 

2mm^t. 

2 6. mj^m2 2mm<Dmmmm\zii(.^x. mmnii^mi^i^^umtimmmmt 

mtmrm^^-D\^p^<7)mmmm^m^pr]^i^mzii%^-t ^'f^iiim^ t . 
tifzm. mmnm^-:^\i^mmmmLxmii^mm^m^mTmtii-r^rctd(Dm 

2 8. m^rM2 7mm(Dmmi&m\z^6i.^x. mtmmmmit, mjiB^nx^ncDrr 
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Sfj te IS CD T - A w ^ s I. ^ { ' jfi ^ cfc u^'^ r^^ r ^ ;^ tc ii ?i ^ It ^ it ^ s 

mum^(DT~j^mi^:s.^^\zm^i6^umf^-t^:f3mzmw]-^^t^mm^^&i 
3 0. $n^m2 7 Bzm<Dmm^m.\z:hi^^x. mmmm^^^i^^:s.\.^izmmi^rz 
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